METHODS

Study Design
We conducted a clinic-based retrospective cohort study to measure outcomes among individuals first enrolling in care at IDP, either with a new diagnosis or newly establishing care at IDP after prior care at another site. The cohort included patients who were not pregnant, age ≥16 years, newly enrolling at the IDP clinic from January 1, 2016, through July 31, 2016. Patients were excluded from the analysis if they met any of the following criteria: (1) HIV-1 RNA <200 copies/mL at enrollment, (2) on ART at time of enrollment, (3) enrolled in a clinical research study, (4) moved, transferred care, or died before the end of the 6-month follow-up period. Those enrolling from January 1, 2016, through May 15, 2016 , constituted the pre-intervention group (pre-REACH), and those enrolling from May 16, 2016, through July 31, 2016, constituted the postintervention group (post-REACH). The intervention is described below. Patient data were collected for 6 months after enrollment. The primary analysis compared time to VS among pre-REACH (January 1, 2016, to May 15, 2016 ) enrollees with post-REACH enrollees (May 16, 2016 , to July 31, 2016). Secondary analyses were performed for achievement of VS, attendance at first scheduled provider visit, time to scheduled provider visit, time to first attended provider visit, and time to ART initiation. All data were collected by review of the electronic medical record (EMR). The Emory University Institutional Review Board (IRB00061530) and the Grady Research Oversight Committee approved the study.
Referral and Enrollment at IDP Before the Intervention (Pre-REACH System)
The pre-REACH enrollment process is outlined in Figure 1A . Before May 16, 2016 , eligible patients for IDP included PLWH residing in the 20-county Atlanta Eligible Metropolitan Area (EMA) with a CD4 count of <200 cells/µL or AIDS-defining illness. PLWH not meeting AIDS criteria were eligible for enrollment if one of the following criteria were met: (1) pregnant, (2) age <25 years, (3) comorbid mental health or substance use disorder, or (4) Medical Director approval for medical or social complexity. Upon arrival to the clinic, eligible patients were required to provide proof of income (if no income, an official document from the GA Department of Labor was required), proof of residence, a government-issued identification, and latent tuberculosis infection (LTBI) test results to enroll and schedule an initial provider visit. If any of the above documentation was missing, the patient was asked to obtain the appropriate paperwork and return to the clinic to complete enrollment. If results of an LTBI test were unavailable, a tuberculin skin test (TST) was placed, and the patient was asked to return in 48-72 hours for TST reading. TSTs could not be placed on a Thursday as results could not be read over the weekend. Upon enrollment, patients received multidisciplinary support from health educators, peer counselors, nurses, social workers, clinical providers, and pharmacists and were offered ART at their provider visit. These visits often occurred over several weeks, with up to 8 visits to the clinic before starting ART. Patients who did not complete the aforementioned steps were never enrolled in the clinic, and no data were collected on who or how many were turned away in this manner. Patients in the pre-REACH cohort who successfully completed enrollment had the ability to function at a level that allowed him/her to overcome enrollment barriers.
Intervention Design
The post-REACH enrollment process is outlined in Figure 1B . On May 16, 2016, the REACH program was initiated with goals to streamline enrollment in the clinic, expedite the first provider visit, and facilitate rapid initiation of ART (ideally within 72 hours of presentation). The following interventions aimed to achieve those goals: (1) Removal of limitations on eligibility for clinic: Eligibility was expanded to include (a) patients diagnosed or identified as out of care within the GHS, regardless of CD4 count (eliminating the need to have this laboratory data for enrollment), (b) partners of current patients. (2) Removal of administrative requirements before enrollment: Patients were given an initial provider appointment, regardless of government-issued identification, proof of income, or proof of residence availability at the time of presentation to the clinic. Patients who did not have one of these documents were provided assistance to obtain them, including transportation vouchers, when necessary. (3) Removal of TST requirement before initial appointment: Patients were required to have an active tuberculosis symptom screen by an intake nurse but no longer required to have a TST result to schedule an initial provider visit. (4) Enhanced access to a provider visit: Provider templates were revised to include open slots for rapid entry patients, and scheduling staff were trained to accommodate patients within 72 hours of enrollment. Baseline laboratory tests were ordered, but results were not required before initiation of ART. Potential contraindications to initiating ART were assessed, and the patient and provider decided jointly on the appropriate time to start ART, with an expectation to start same-day ART in the absence of contraindications or patient objection. (5) Enhanced education regarding regimen selection: Providers were educated about safe regimens to start when complete laboratory results (including genotyping studies) were not available. The approved regimens were tenofovir disoproxil fumurate or tenofovir alafenamide with emtricitabine or lamivudine plus dolutegravir or boosted-darunavir for ART-naïve patients. For ART-experienced patients, ART regimens were selected based on available information regarding prior regimens, adherence, viral suppression, and HIV genotypic data. (6) Enhanced support to access medication regardless of payer source: Patients with adequate documentation for enrollment into the Ryan White Program could receive immediate ART using Ryan White funds. For those patients who did not have all necessary documentation, patient assistance program paperwork was completed, and a 30-day supply of ART was dispensed. (7) Continued intensive ART education: As for all new enrollees to the clinic, nurse education sessions were available for ART teaching, adherence counseling, and provision of extra assistance such as pillboxes when requested. The activities of the REACH intervention were conducted under usual clinic processes without creating a parallel system.
Data Collection and Definitions
Patient demographics, sociobehavioral characteristics, clinic visits, laboratory data (creatinine, hepatitis status, CD4 count, and HIV-1 RNA), and ART regimens were abstracted from the EMR through Figure 1 . A, Pre-REACH enrollment process. Each red octagon represents a point in the enrollment process when a patient could be turned away and would not be given a primary care provider (PCP) appointment until that step was completed. B, Post-REACH enrollment process. Points where patients could previously be turned away were removed.
a The required documents, based on both the Ryan White HIV/AIDS Program and the Grady Health System, were a photo ID, proof of residence, and proof of income. At check-in, an initial cursory check of these documents ensured that documents were present. The financial counselor did a more in-depth review to determine that the financial and residence documents fit both the Ryan White and Grady requirements. In the post-REACH period, if documents were missing, the patient continued along the enrollment process and was given a 30-day "grace period" to bring the documentation. Those patients were assigned a peer navigator to assist in obtaining documents. For patients with a CD4 count >200, those meeting 1 or more of the following criteria were also eligible for enrollment: (1) pregnant, (2) age <25 years, (3) comorbid mental health or substance use disorder, or (4) Medical Director approval for medical or social complexity. An attending reviewed the case and determined if it was necessary to treat active pulmonary tuberculosis. If so, the patient was linked with the county health department for treatment. If not, the patient was enrolled in the clinic and received a PCP appointment. Abbreviations: LTBI, latent tuberculosis infection; PAR, patient access representative; PCP, primary care provider; PPD, purified protein derivative; REACH, Rapid Entry and ART in Clinic for HIV; RW, Ryan White HIV/AIDS Program; TB, tuberculosis.
January 31, 2017. Time to first scheduled provider visit was defined as number of days from initial presentation to clinic for enrollment to the first scheduled visit with a provider. Time to attended provider visit was defined as number of days from initial presentation for enrollment to first attended visit with a provider. Time to ART initiation was defined as time from initial clinic enrollment to date ART was prescribed. Time to VS was defined as time from initial clinic enrollment to the first HIV-1 RNA of <200 c/mL. VS was defined at this threshold to remain consistent with prior publications [7] . Achieving VS was defined as ever having an HIV-1 RNA <200 c/mL during the 6-month follow-up window.
Statistical Analysis
Descriptive statistics characterized the population overall and by group. Continuous variables were compared using the Student t test or Wilcoxon rank-sum test. Categorical variables were compared using Pearson's chi-square test or the Fisher exact test. Data on time to first scheduled provider visit, first attended provider visit, ART initiation, and VS were complete through January 31, 2017. If VS was not achieved, follow-up was censored at last recorded viral load. For unadjusted time to VS, median survival times with 95% confidence intervals were estimated using KaplanMeier estimates, and group comparisons were made using logrank tests. Cox proportional hazard models estimated time to VS by REACH group, adjusting for age, gender, race, HIV risk factor, ART naïve, integrase strand transfer inhibitor (INSTI) use, and baseline viral load. A reduced Cox proportional hazard model adjusted for being ART naïve, INSTI use, and baseline viral load.
Linear regression was performed to compare time to first scheduled provider visit, time to attended provider visit, and time to ART initiation, whereas logistic regression analyses compared achievement of VS and attending a provider visit between the 2 groups. Analyses were stratified by enrollment around 90 days of diagnosis, as a surrogate for evaluating new diagnoses. The ART-naïve and enrollment within 90 days variables were highly collinear. The outcome variable was log10-transformed for time to attended provider visit and time to ART initiation to correct for skewness for models using the entire cohort and the subset of participants who enrolled >90 days after diagnosis.
Linear regression models for the entire cohort were adjusted for age, race, gender, and being ART naïve, whereas models stratified by enrollment within 90 days after diagnosis were controlled for age and race.
The logistic regression model for the entire cohort for attending first scheduled provider visit was adjusted for age, race, sex, and being ART naïve, and when stratified by enrollment within 90 days after diagnosis, it was adjusted for age. The logistic regression model for the entire cohort achieving viral suppression was adjusted for age, race, INSTI use, being ART naïve, and baseline VL. When stratified by enrollment within 90 days of diagnosis, it was adjusted for baseline viral load. Analyses were performed using SAS 9.4 (SAS Institute Inc, Cary, NC).
RESULTS
Between January 1, 2016, and July 31, 2016, 299 new patients ≥16 years old were enrolled at IDP and evaluated for inclusion in the analysis (Supplementary Figure 1) . Two hundred seven were included in the analysis. Ninety-two new enrollees were excluded from the analysis for the following reasons: HIV-1 RNA <200 copies/mL upon entry to clinic (61); on ART at time of enrollment (14) ; admitted to the hospital directly from intake assessment (8); pregnant (2); enrolled in a clinical research study (3); moved (2), died (1), or transferred care (1) before the end of the follow-up period. Among 207 new enrollees eligible for analysis, 117 were enrolled pre-REACH and 90 were enrolled post-REACH.
Demographic, sociobehavioral, and clinical characteristics of the population are shown in Table 1 . The majority of patients were men (80%) and African American (90%), and 57% were uninsured. The post-REACH group was slightly older (38 years; IQR, 27-47 years) than the pre-REACH group Table 1 ). The full model (data not shown) did not differ appreciably. Table 2A shows the unadjusted outcomes. The median pre-REACH days to event (IQR) were 15 (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) days for time to first scheduled provider visit, 17 (7-26) days for time to first attended provider visit, and 21 (12-31) days for time to ART initiation. The median post-REACH days to event were 4 (1-7) days for time to first scheduled provider visit, 5 (2-8) days for time to first attended provider visit, and 7 (3-17) days for time to ART initiation. Improvement in each category, from pre-REACH to post-REACH, remained significant in adjusted linear regression analyses (Table 2B) .
Logistic regression analyses (Table 2A/ (1) answering "nonpermanently housed" to the question "Do you have a fixed, regular, adequate nighttime residence?" or (2) reporting homelessness in the initial history and physical. b Recent incarceration was defined as released from jail or prison in previous 6 months.
c Active substance use was defined as any use of a substance reported in the prior 3 months as documented during the intake assessment or the initial history and physical. Alcohol was not considered positive if "occasional" or "social" alcohol use was reported. d Mental health diagnoses were recorded as documented by self-report by the patient during enrollment or as recorded by the provider in the history and physical.
e Denominator is those with mental health diagnosis.
achieving VS is shown in Supplementary Overall, 196 (95%) patients initiated ART, including 111 (95%) in the pre-REACH group and 85 (94%) in the post-REACH group. ART regimens were similar between the 2 groups; tenofovir-based regimens comprised the backbone in 141 (72%) patients (75% pre-REACH, 68% post-REACH; P = .37), and 153 (78%) were prescribed an INSTI (74% pre-REACH, 84% post-REACH; P = .11). Supplementary Table 3 provides detailed data on the ART regimens. Twenty-four percent (27) and 29% (26) of pre-and post-REACH patients, respectively, were started on abacavir-based regimens. Among those, 19 pre-REACH and 15 post-REACH patients were ART naïve, and each had HLA-B5701 and hepatitis B serology available at the time of ART initiation. The remaining patients resumed a prior regimen. 
DISCUSSION
The implementation of a rapid entry program in a large Ryan White-funded HIV clinic in the Southern United States resulted in a significant decrease in the time from initial clinic presentation to VS. This is consistent with a recent systematic review and meta-analysis including randomized, observational, and qualitative studies where ART was offered ≤14 days posteligibility (for ART) ascertainment [10] . In a New Orleans federally qualified health center, Halperin et al. showed a decrease in time to VS from 68 days to 30 days through a rapid start program [11] . Our program is the first report of a rapid entry program from a state without Medicaid expansion and the first from a safety net hospital system in the Southern United States. The improvement in time to VS likely stems from the process improvement that occurred as a result of multiple systems-level changes made to facilitate rapid enrollment into the clinic. This was evidenced by the significant decrease in the time to an initial provider appointment and ART initiation. At a time when more than half of all new HIV diagnoses occur in the South, it is critical that evidence-based interventions reach these populations to improve the HIV care continuum [12] . Unlike the randomized controlled trials in South Africa, Haiti, and Lesotho, we did not observe any gains in the proportion of patients who achieved VS [6, 8, 13] . We hypothesize that this is because in the pre-REACH cohort, patients who did not have necessary paperwork, did not know their CD4 count, or did not return for a TST reading were never enrolled in the clinic and therefore did not contribute to the denominator. The number of patients turned away before enrollment at that point in time was never captured. Presumably, similar barriers preventing a patient from completing those initial enrollment requirements would also serve as subsequent barriers to retention in care. Removing the administrative requirements to enroll likely biased the post-REACH cohort toward having more patients with significant (unmeasured) barriers to enrollment/retention in care. Additionally, the current cohort was made up of both ART-naïve patients and patients who previously churned out of care [14] , with 40% being ART experienced. We included both ART-naïve and -experienced populations in this analysis as this more accurately depicts the population in need of ART compared with a sample limited to new diagnoses or ART-naïve individuals. In the United States, where the greatest gap in the care continuum is retention in care and at least 10% of the population is known to churn [14] , it is critical to create mechanisms for those re-entering care to resume ART as quickly as possible. This differs from resource-limited settings where same-day ART initiatives were designed to address the part of the care continuum with greatest attrition in those settings, from diagnosis to ART initiation [8, [15] [16] [17] . Trends in our data show that being ART naïve and entering care within 90 days of diagnosis were both associated with better odds of achieving VS. This suggests that rapid entry may work best for the newly diagnosed ART-naïve population. Further research is needed to determine whether different approaches to rapid entry are necessary for those re-entering care. Furthermore, domestic rapid entry programs will need to be adapted to support the weakest point in our care continuum: retention in care [18] [19] [20] .
Implementation of the program was challenging. To create systems-level and program-level changes, buy-in was necessary at multiple levels to change decades of policies and practice: the funders (the Atlanta Ryan White grantee), the local health system (Grady Health System), the clinic administration, and the clinic staff. Additionally, some medical providers were reluctant to prescribe ART with minimal laboratory data available. Attitudes, and subsequently practice, shifted after educating providers on the benefit of rapid ART and practical guidance on initiating ART without comprehensive laboratory data. For the entire cohort: linear regression models were controlled for age, race, gender, and being ART naïve; the logistic regression model for "attended first scheduled provider visit" was adjusted for age, race, gender, and ART naïve; achieving viral suppression was adjusted for race, baseline viral load, INSTI use, and being ART naive. For the analysis stratified around 90 days: linear regression models were adjusted for age and race; the logistic regression model for "attended first scheduled provider visit" was adjusted for age; the logistic regression model for "achieving viral suppression" was adjusted for baseline viral load.
Abbreviations: ART, antiretroviral therapy; IQR, interquartile range; REACH, Rapid Entry and ART in Clinic for HIV; VS, viral suppression.
Beyond implementation, sustainability was a challenge due to higher volume than expected in the post-REACH era and lack of dedicated rapid entry funding. Despite the program not being fully sustainable, administrative changes made to facilitate REACH continued beyond the program. Resources necessary to sustain a program like this in a high-volume clinic serving a vulnerable population include (1) peers or navigators to assist patients through the paperwork process and clinical environment, (2) trained staff to assist with pharmaceutical assistance program application for ART (or pharmaceutical programs with easier-to-access 30-day supplies), and (3) a dedicated medical provider to see rapid entry patients to decrease burden on providers already at capacity. Though more dedicated funding to developing, studying, and tailoring rapid entry programs within the United States is clearly needed, the sobering reality is that the HIV workforce is being outpaced by demand [21] .
This study has a number of limitations. Principally, this is a retrospective, nonrandomized study, and therefore selection bias is present. We are particularly concerned about a selection bias that would have excluded patients who presented in the pre-REACH era and were turned away before enrollment. Despite the potential selection bias, overall the two populations were remarkably similar on important characteristics. Where the populations did differ, analyses controlled for these factors. Additionally, the intangible factors that many believe play a role in patients achieving positive care continuum outcomes, such as customer service at the level of the clinic, may have been better than usual during the post-REACH phase due to enthusiasm for a new program. This was a single-center study, which may limit the generalizability of the findings. Finally, this study assessed 6-month follow-up and is unable to draw conclusions around longitudinal retention and viral suppression, which remains an important marker of successful HIV care.
In conclusion, rapid start of ART is possible, and our study shows that it significantly shortened time to viral suppression in an economically and socially disenfranchised population in the Southern United States. It will be important to determine which populations benefit most from a rapid start approach while improving retention efforts for those populations for whom rapid entry alone may be insufficient.
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